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Solved Problems

1. Express the change in internal energy of a system when
1) No heat is absorbed by the system from the
surroundings, but work (w) is done on the system. What

type of wall does the system have ?


https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_uW6tDKs10lp4

ii) No work is done on the system, but a amount of heat is
taken out from the system and given to the surroundings.
What type of wall does the system have?

i) w amount of work is done by the system and q amount
of heat is supplied to the system. What type of system

would it be?

o Watch Video Solution

2. Two litres of an ideal gas at a pressure of 10 atm
expands isothermally into a vacuum until its total volume
is 20 litres. How much heat is absorbed and how much

work is done in the expansion?

o Watch Video Solution



https://dl.doubtnut.com/l/_uW6tDKs10lp4
https://dl.doubtnut.com/l/_NePHs7SMfeTn

3. Consider the same expansion, but this time against a

constant external pressure of 1 atm.

° View Text Solution

4, Consider the same expansion, to a final volume of 10

litres conducted reversibly.

° Watch Video Solution

5. If water vapour is assumed to be a perfect gas, molar
enthalpy change for vapouration of 1 mole of water at 1
bar and 100°C is 41 kJ mol ~!. Calculate the internal

energy change when


https://dl.doubtnut.com/l/_fVH86lSSzWUq
https://dl.doubtnut.com/l/_qKaQBVKJGXZI
https://dl.doubtnut.com/l/_JXfwB2BFEsZ5

a) 1 mol of water is vapourised at 1 bar and 100° C

b) 1 mol of water liquid is converted into ice.

o Watch Video Solution

6.1 g of graphite is burnt in a bomb calorimeter in excess
of Oy at 298 K and 1 atm. Pressure according to the
equations.

Ceraphite + O2(g) — CO2(y)

During the reaction the temperature rises from 298 K to
200K. Heat capacity of the bomb calorimeter s

20.7KJK 1. What is the enthalpy change for the above

reaction at 298 K 1 atm?

o Watch Video Solution



https://dl.doubtnut.com/l/_JXfwB2BFEsZ5
https://dl.doubtnut.com/l/_1YK7RgdjdRjG

7. A swimmer coming out from a pool is covered with a
film of water weighing about 18g. How much heat must be
supplied to evaporate this water at 298 K? Calculate the
internal energy of vaporisation at 100°C. AH,,, for

water at 373K = 40.66kJmol !

o Watch Video Solution

8. The combustion of one mole of benzene takes place at
298 and 1 atm. After combustion, CO5(g) and H,O(l)
are produced and 3267.0 k] of heat is liberated. Calculate
the standard enthalpy of formation. A; H®° benzene.
Standard enthalpies of formation of CO5(g) and H(1)

are -393,5 k) mol ~! and -285.83 kJ mol ! respectively.



https://dl.doubtnut.com/l/_U4JKrbMONniV
https://dl.doubtnut.com/l/_HIVulLDQt2Nt

| €@ Watch Video Solution

9. What are the sign of the entropy change (+ or -) in the
following:

| : Aliquid crystallises into a solid

ll: Temperature of a crystalline solid is raised from OK to
115K

: 2NaHCO3(4) — NayCO3(4) + COq(y) + Hy0 ()

IV : Hz(g) — 2H(g)

o Watch Video Solution

10. For the oxidation of iron

4FC(3) +3O2(g) — 2F6(2)03(3),


https://dl.doubtnut.com/l/_HIVulLDQt2Nt
https://dl.doubtnut.com/l/_ywLojzadnVeK
https://dl.doubtnut.com/l/_0x13g2mnXh9P

the entropy change is —549.45JK 'mol ! at 298 K.
Though it has negative entropy change the reaction is

spontaneous. Why?

(ATHG — 164 x 103Jml—1)

° Watch Video Solution

1. Calculate AG® for conversion of oxygen to ozone,
3
502(9) — Oj3(4) at 298K, if Kp for this conversion is

2.47 x 10~ %

° Watch Video Solution

12. Find out the value of equilibrium constant for the

following reaction at 298 K.


https://dl.doubtnut.com/l/_0x13g2mnXh9P
https://dl.doubtnut.com/l/_CdR5dQrZe6J4
https://dl.doubtnut.com/l/_DZYToKsFvZrT

'2NH (3(g)) + CO (2(g)) standard Gibbs energy change,

AG® at the given temperature is —13.6kJmol '

o Watch Video Solution

13. At 60°C dinitrogen tetroxide is fifty percent
dissociated. Calculate the standard free energy change at

this temperature and at one atmosphere.

o Watch Video Solution

Very Short Answer Questions



https://dl.doubtnut.com/l/_DZYToKsFvZrT
https://dl.doubtnut.com/l/_Eblw7DWjWnqo

1. What is the information given by the terms

thermodynamics?

o Watch Video Solution

2. What is the relationship between the laws of

thermodynamics and equilibrium state?

o Watch Video Solution

3. Define a system. Give an example.

o Watch Video Solution



https://dl.doubtnut.com/l/_Vxthb8f20qAR
https://dl.doubtnut.com/l/_ITJv24NCb4Lj
https://dl.doubtnut.com/l/_OlBBNQe6iXjL
https://dl.doubtnut.com/l/_tpQXaXjARA7T

4. The wall is adiabatic and AU = W_,4. What do you
understand about the heat and work with respect to the

system?

o Watch Video Solution

5. The system loses 'q' amount of heat though no work is
done on the system. What type of wall does the system

have?

o Watch Video Solution

6. Express the change in internal energy of a system when

iii) w amount of work is done by the system and g amount


https://dl.doubtnut.com/l/_tpQXaXjARA7T
https://dl.doubtnut.com/l/_YKx1H2FAfQex
https://dl.doubtnut.com/l/_vpYFlzYrghEQ

of heat is supplied to the system. What type of system

would it be?

o Watch Video Solution

7.What is the work done in the free expansion of an ideal

gas in reversible and irreversible processes?

o Watch Video Solution

8. From the equation AUq — p., AV, if the volume is

constant what is the value of AU?

o Watch Video Solution



https://dl.doubtnut.com/l/_vpYFlzYrghEQ
https://dl.doubtnut.com/l/_RSPbjYdmXWef
https://dl.doubtnut.com/l/_RsIEntEuykzn
https://dl.doubtnut.com/l/_iHilNXbP3RRO

9. In isothermal free expansion of an ideal gas find the

value of g and AU.

° Watch Video Solution

10. In isothermal irreversible change of ideal gas what is

the value of q?

° Watch Video Solution

11. In isothermal reversible change of an ideal gas, what is

the value of q?

° Watch Video Solution



https://dl.doubtnut.com/l/_iHilNXbP3RRO
https://dl.doubtnut.com/l/_lc6sdsdp62LH
https://dl.doubtnut.com/l/_emYpKdSOoFAO
https://dl.doubtnut.com/l/_QJ2vxaeb5ZLp

12. For an adiabatic change of in an ideal gas what is the

relationship between its AU and W(adiabatic)?

° Watch Video Solution

13. State the first law of thermodynamics. Explain its

mathematical notation.

° Watch Video Solution

14. What are the sign conventions of the work done on

the system and work done by the system?

° Watch Video Solution



https://dl.doubtnut.com/l/_QJ2vxaeb5ZLp
https://dl.doubtnut.com/l/_y6DepYO7tdnD
https://dl.doubtnut.com/l/_UZQgXOSbrg4s
https://dl.doubtnut.com/l/_6qdpb2XnteNc

15. Volume (V), Pressure (P) and Temperature (T) are state

functions. Is the statement true?

o Watch Video Solution

16. What are the heat (q) sign conventions when heat is
transferred from the surroundings to the system and that

transferred from system to the surrounding?

o Watch Video Solution

17. No heat is absorbed by the system from the
surroundings, but work (w) is done on the system. What

type of wall does the system have?


https://dl.doubtnut.com/l/_6qdpb2XnteNc
https://dl.doubtnut.com/l/_J7r2XaqvxQ0o
https://dl.doubtnut.com/l/_T3mf75Q8IpwS

o Watch Video Solution

18. No work is done on the system, but heat (q) is taken
out from the system by the surroundings. What type of

wall does the system have?

o Watch Video Solution

19. Work is done by the system and heat (q) is supplied to

the system. What type of system would it be?

o Watch Video Solution

20.g = W = — Peyt (vf — vi) is for irreversible... Change.


https://dl.doubtnut.com/l/_T3mf75Q8IpwS
https://dl.doubtnut.com/l/_iMTdyq1eqc00
https://dl.doubtnut.com/l/_gssDaFVno5sC
https://dl.doubtnut.com/l/_3szIqhLcXp6G

o Watch Video Solution

2. g = —w = nRTln(vf — vi) is for isothermal ...

change.

o Watch Video Solution

22. What are the "AH’ sign conventions for exothermic

and endothermic reactions?

o Watch Video Solution

23. What are intensive and extensive properties?

[ o Wiak . \tdaa CAliikiam


https://dl.doubtnut.com/l/_3szIqhLcXp6G
https://dl.doubtnut.com/l/_pBDbb4aeVyZq
https://dl.doubtnut.com/l/_eKSICNfzUg3L
https://dl.doubtnut.com/l/_zUdvZkfXSIPx
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24. In the equation ¢ = C. A. m. AT, if AT is change in
temperature 'm' mass of the substance, and 'q' is heat

required, what is 'C'?

° Watch Video Solution

25. Give the equation that gives the relationship between

AU and AH.

o Watch Video Solution

26. What is the relationship between C,, and C,?

| & S ]


https://dl.doubtnut.com/l/_zUdvZkfXSIPx
https://dl.doubtnut.com/l/_LiUSe5Aga0yo
https://dl.doubtnut.com/l/_erl3ONZFU1Fx
https://dl.doubtnut.com/l/_9s812ocwxSPW

[ W Watch Video Solution ]

27. 1 g of graphite is burnt in a bomb calorimeter in
excess of Oy at 298 K and 1 atm. Pressure according to the
equations.

Coraphite + O2(9) — CO2(y)

During the reaction the temperature rises from 298 K to
200K. Heat capacity of the bomb calorimeter s
20.7KJK ~!. What is the enthalpy change for the above

reaction at 298 K 1 atm?

° Watch Video Solution

28. For the above reaction what is the internal energy

change, AU?


https://dl.doubtnut.com/l/_9s812ocwxSPW
https://dl.doubtnut.com/l/_yKINR8I9WYRD
https://dl.doubtnut.com/l/_UwKsBPwAXFSq

o Watch Video Solution

29. What is A H for
CHy(g) +205(4) — COy(4) +2H50(Il) in terms of

molar enthaples of the respective reaction and products?

o Watch Video Solution

30. Enthalpy decreases is not the criterion for

spontaneity. Why?

o Watch Video Solution



https://dl.doubtnut.com/l/_UwKsBPwAXFSq
https://dl.doubtnut.com/l/_RrGPx0THI0BP
https://dl.doubtnut.com/l/_NAvD2BZ3EhIw

31. Is increase of entropy the criterion for spontaneity ?

Why ?

o Watch Video Solution

32. Explain the relationship between Gibbs energy change

and equilibrium constant.

o Watch Video Solution

33. If we measure AH? and AS? it is possible to

estimate AG?. Is it true? Why?

o Watch Video Solution



https://dl.doubtnut.com/l/_kGpWEj5AulJb
https://dl.doubtnut.com/l/_xUuRR37riHPr
https://dl.doubtnut.com/l/_xRNtYGoDyqRr

34. Equilibrium constant 'K' is measured accurately in the
laboratory at given temperature. Is it possible to calculate

AGY? at any other temperature ? How?

° Watch Video Solution

35. Comment on the thermodynamics stability of NO ()

given that
1 1 0 _q
§N2(g) + 502(9) — NOg, ATH = 90kJmol
1
NO(g) + 502(g) = NOy(g), A H'd = — T4Kjmol ™!

° Watch Video Solution



https://dl.doubtnut.com/l/_r46Ra4gabGsM
https://dl.doubtnut.com/l/_z9rXogCN6qWY

36. Calculate the entropy change in surroundings when

1.00 mole of H,O (;) is formed under standard conditions

A;H® = — 286kJmol .

o Watch Video Solution

37. The equilibrium constant for a reaction is 10. What will
be the value of AG?

R = 8.314JK 'mol ™!, T = 300K.

o Watch Video Solution

Short Answer Questions


https://dl.doubtnut.com/l/_82n0F13NbyPH
https://dl.doubtnut.com/l/_YUB1tUvCwkUX

1. State the third law of thermodynamics.

o Watch Video Solution

2. What are open, closed and isolated systems ? Give one

example for each.

o Watch Video Solution

3. Define the state function and state variables. Give

examples.

o Watch Video Solution



https://dl.doubtnut.com/l/_5K7WHmWzrwAG
https://dl.doubtnut.com/l/_9iAiyjF8LuXa
https://dl.doubtnut.com/l/_NroPdAWig609
https://dl.doubtnut.com/l/_BHC8sdodoLFh

4."Internal energy is a state function." Explain.

° Watch Video Solution

5."Work is not a state function." Explain.

° Watch Video Solution

6. What is heat? Explain.

° Watch Video Solution

7. Derive the equation for "W, in isothermal reversible

process.



https://dl.doubtnut.com/l/_BHC8sdodoLFh
https://dl.doubtnut.com/l/_rZvJAsoa4Dsv
https://dl.doubtnut.com/l/_8OCG6njp0NK5
https://dl.doubtnut.com/l/_uXyXZsaCBiz9

l ) Watch Video Solution

8. Two litres of an ideal gas at a pressure of 10 atm
expands isothermally into a vacuum until its total volume
is 20 litres. How much heat is absorbed and how much

work is done in the expansion?

o Watch Video Solution

9.If the ideal gas given in the problem 45 expands against

constant external pressure of 1 atm what is the q value?

o Watch Video Solution



https://dl.doubtnut.com/l/_uXyXZsaCBiz9
https://dl.doubtnut.com/l/_PL6PVsbP1au7
https://dl.doubtnut.com/l/_eNDnAzYKttU7

10. If the ideal gas given in the problem 45 expands to a

final volume of 10L conducted reversibly what is q value?

o Watch Video Solution

11. Explain the state function 'enthalpy, H'. What is the

relationship between AU and AH?

o Watch Video Solution

12.Show that AH = AU + An(g), RT

o Watch Video Solution



https://dl.doubtnut.com/l/_LdTDE8Xo79tB
https://dl.doubtnut.com/l/_CJnExnjiUmZw
https://dl.doubtnut.com/l/_2M9kaCom9vci
https://dl.doubtnut.com/l/_pNe0BfyBRhsp

13. If water vapour is assumed to be a perfect gas, molar
enthalpy change for vapouration of 1 mole of water at 1
bar and 100°C is 41 kJ] mol !. Calculate the internal
energy change when

a) 1 mol of water is vapourised at 1 bar and 100° C

b) 1 mol of water liquid is converted into ice.

o Watch Video Solution

14. Explain extensive and intensive properties.

o Watch Video Solution

15. Define heat capacity. What are C, and C,? Show that

c,—C, =R.


https://dl.doubtnut.com/l/_pNe0BfyBRhsp
https://dl.doubtnut.com/l/_WWk8vFnHZB62
https://dl.doubtnut.com/l/_FqgCFyTbozm2

o Watch Video Solution

16. Explain the determination of AU of a reaction

calorimetrically.

o Watch Video Solution

17. Explain the determination of AH of a reaction

calorimetrically:

o Watch Video Solution

18. What is enthalpy of a reaction? Explain the standard

enthalpy of a reaction.


https://dl.doubtnut.com/l/_FqgCFyTbozm2
https://dl.doubtnut.com/l/_VAWsKbaSfISH
https://dl.doubtnut.com/l/_ML5tCvEbY6fP
https://dl.doubtnut.com/l/_qWkrHZWDBG85

o Watch Video Solution

19. What is the standard enthalpy of formation? Explain it

with example.

o Watch Video Solution

20. Define and explain enthalpy of phase transformation.

o Watch Video Solution

21. Define and explain the standard enthalpy of

vapourisation (Molar enthalpy of vapourisation).

[ o Wiak . \ntdaa CAliibkiam


https://dl.doubtnut.com/l/_qWkrHZWDBG85
https://dl.doubtnut.com/l/_ciBZvMD4kQKf
https://dl.doubtnut.com/l/_PSRQbLRDDEls
https://dl.doubtnut.com/l/_YV7e0WZUU6N9

L ¥vdtilll VIUCV JVIVULIVI J

22. Define and explain the standard enthalpy of

vapourisation (Molar enthalpy of vapourisation).

o Watch Video Solution

23. Define and explain the standard enthalpy of

vapourisation of sublimation.

o Watch Video Solution

24. Define and explain the standard enthalpy of formation

(A,.H").

| & S ]


https://dl.doubtnut.com/l/_YV7e0WZUU6N9
https://dl.doubtnut.com/l/_c2PMg006QODc
https://dl.doubtnut.com/l/_c6cHA0EsZgqR
https://dl.doubtnut.com/l/_NcVpztJGC3FP

[ W Watch Video Solution ]

25. State and explain the Hess's law of constant heat

summation.

o Watch Video Solution

26. Define and explain the enthalpy of combustion
(ACH(’).

o Watch Video Solution

27. Define and explain the enthalpy of atomisation
(AGH").

f 1



https://dl.doubtnut.com/l/_NcVpztJGC3FP
https://dl.doubtnut.com/l/_hqYVep0rzdVK
https://dl.doubtnut.com/l/_86oHyWOlO7QD
https://dl.doubtnut.com/l/_Bu1D4AyXUsaP

l o Watch Video Solution

28. Define and explain the bond enthalpy (AbondH0>.

° Watch Video Solution

29. What is the bond enthalpy of C-H bond of CH,?

° Watch Video Solution

30. Define heat of solution (ASOIH‘Q) and heat of

dilution.

° Watch Video Solution



https://dl.doubtnut.com/l/_Bu1D4AyXUsaP
https://dl.doubtnut.com/l/_2K4oj72uc5RW
https://dl.doubtnut.com/l/_xi5pfO1OPkj9
https://dl.doubtnut.com/l/_D8a5In3ByBCR

31. Define ionisation enthalpy and electron affinity.

o Watch Video Solution

32. Explain the spontaneity of a process.

o Watch Video Solution

33. Is decrease in enthalpy a criterion for spontaneity?

Explain.

o Watch Video Solution



https://dl.doubtnut.com/l/_1gqkgCvmU4Cf
https://dl.doubtnut.com/l/_xeXO8OMkkKYq
https://dl.doubtnut.com/l/_0T81t5NXu7sf

34.What is entropy? Explain with examples.

o Watch Video Solution

35. Is increases in entropy a criterion for spontaneity?

Explain.

o Watch Video Solution

36. Can AU and AS discriminate between irreversible

and reversible process? Explain.

o Watch Video Solution



https://dl.doubtnut.com/l/_eNu7cQheByBU
https://dl.doubtnut.com/l/_rIlRoACDREm3
https://dl.doubtnut.com/l/_pmJzqnsRZ82r
https://dl.doubtnut.com/l/_Fns8QcKtboOI

37. In which of the following process entropy increases?

a) A liquid evaporates to vapour.

b) Temperature of a crystalline solid lowered from 115 K to
O K.

c) CaCO3(5) — CaO(,) + COy(y)

d) Clz(g) — 201(9)

° Watch Video Solution

38. For the oxidation of iron

4Fc(s) + 302(4) — 2Fe(2)03(5),

the entropy change is —549.45JK 'mol ! at 298 K.
Though it has negative entropy change the reaction is

spontaneous. Why?

(ATH" — 164 x 103Jml—1)



https://dl.doubtnut.com/l/_Fns8QcKtboOI
https://dl.doubtnut.com/l/_C647KcY1JLEI

\ o Watch Video Solution

39. Which formulate in the following are correct?

a)G=H -TS
b) AG,y = AH,, — TAS,y,
AHsurr - AHSYS
C) ASsurr - T - T
( o AHSYS)

d)AStotal = ASsys + T

e) ASiotal = T'ASgys — AHsys

Sys

o Watch Video Solution

40. Calculate A,G? for conversion of oxygen to ozone

3 o
502(9) — O3,y at 298 K. K, for the reaction is

2.43 x 10~ 2.


https://dl.doubtnut.com/l/_C647KcY1JLEI
https://dl.doubtnut.com/l/_8Acqb9BspERL
https://dl.doubtnut.com/l/_erVGum1krOTv

o Watch Video Solution

41. State the second law of thermodynamics and explain

it.

o Watch Video Solution

42, State the third law of thermodynamics.

o Watch Video Solution

43. What is entropy? Explain with examples.

o Watch Video Solution



https://dl.doubtnut.com/l/_erVGum1krOTv
https://dl.doubtnut.com/l/_H7p9erT2pyKd
https://dl.doubtnut.com/l/_DkTIBjwGyz2D
https://dl.doubtnut.com/l/_zUGyXRdCbByj

44. Explain spontaneity of a process in terms of Gibbs

energy.

° Watch Video Solution

45. The sign and magnitude of Gibbs energy change of a
chemical process tells about its spontaneity and useful

work that could be extracted from it. Explain.

° Watch Video Solution

46.1n a process 701 ) of heat is absorbed by a system and
394 ] of work is done by the system. What is the change in

internal energy for the process?


https://dl.doubtnut.com/l/_hrzCXaqzCWHa
https://dl.doubtnut.com/l/_EgrT4eg2kwZo
https://dl.doubtnut.com/l/_PWHUF4xVvaFK

° Watch Video Solution

47. The reaction of cyanamide (s), with dioxygen was
carried out in a bomb calorimeter and AU was found to
be —742.7 kj mol ™! at 298 K. Calculate the enthalpy
change for the reaction at 298 K.

3
NHgCN(g) + 502(9) — N2(g) + 002(9) + H2Ol

° Watch Video Solution

48. Calculate the number of k] of heat necessary to rise
the temperature of 60.0 g of aluminum from
35°C — 55°C. Molar heat capacity of aluminum is 24 )

mol 'K !,



https://dl.doubtnut.com/l/_PWHUF4xVvaFK
https://dl.doubtnut.com/l/_CYsY6BvVdydb
https://dl.doubtnut.com/l/_jn94aEboSBe6

I o Watch Video Solution

49. Calculate the enthalpy change on freezing of 1.0 mol
of water at 10.0° C' to ice at —10.0° C.

ApsH = 6.03kJmol ~'at0° C

C,[H,O(l)] = 75.3Jmol 'K !

C,|H,0(s)] = 36.8Jmol 'K ~*

o Watch Video Solution

50. Enthalpy of combustion of carbon to CO, is
—393.5kJmol . Calculate the heat released upon
formation of 352 g of COy from carbon and dioxygen

gas.



https://dl.doubtnut.com/l/_jn94aEboSBe6
https://dl.doubtnut.com/l/_EzTLga893jiT
https://dl.doubtnut.com/l/_Cr0NfyeDdLVp

l Y Watch Video Solution

51. Enthalpies of formation of CO(g),
CO3(g), N;O(g) and NyOy4(g) are -110,-393.81 and 9.7 kJ
mol ! respectively. Find the value of D,H for the
reaction:

N,04(g) + 3CO(g) — N,O(g) + 3CO1(g)

o Watch Video Solution

52. Given
Ny(g) + 3Hy(g) — 2NH;s(g), A, H? = — 92.4kJmol !

What is the standard enthalpy of formation of NHj gas ?

o Watch Video Solution



https://dl.doubtnut.com/l/_Cr0NfyeDdLVp
https://dl.doubtnut.com/l/_o0U78ReKJiPS
https://dl.doubtnut.com/l/_dG2oBw8yB6w3

53. From the following data

CH;0H(l) + 202(9) — COs(g) + 2H,0(1)

AH® = — 726kJmol *

1
Hy(g) + 501(9) — Hy0(1), AH® = — 286kJmol ~*
C(graphite) + Oy(g) — CO4(g), A, H® = — 393kJmol !

The standard enthalpy of formation of

CH;0H(l) in kJmol 'is

o Watch Video Solution

54. Calculate the enthalpy change for the process
CCly(g) — C(g) + 4CI(g)
and calculate bond enthalpy of C — Cl € CCly(g).

AvpH?(C Cly) = 30.5kJmol .


https://dl.doubtnut.com/l/_dG2oBw8yB6w3
https://dl.doubtnut.com/l/_qGc9Yml8OVfD
https://dl.doubtnut.com/l/_2TZyyuM0gPhK

AH?(Cly) = — 135.5kJmol .
AgHY(C) = 715.0kJmol !, where A,H? is enthalpy of
atomisation.

AH(Cly) = 242kJmol L.

o Watch Video Solution

55. For an isolated system , AU = 0 what will be AS?

o Watch Video Solution

56. For the reaction at 298 K,
2A +B — C
AH = 400kJmol ' and AS = 0.2kJK ~‘mol 1.

At what temperature will the reaction becomes


https://dl.doubtnut.com/l/_2TZyyuM0gPhK
https://dl.doubtnut.com/l/_WTrSN3zodcEF
https://dl.doubtnut.com/l/_3YU7ejBaiMlU

spontaneous considering AH and AS to be constant

over the temperature range?

° Watch Video Solution

57. For the reaction,

2C1(g) — Cly(g), what are the signs of AH and AS?

° Watch Video Solution

58. For the reaction,

24(g) + B(g) — 2D(g)

AU? = —10.5kJ and AS? = — 44.1JK !

Calculate AGY for the reaction, and predict whether the

reaction can occur spontaneously or not.


https://dl.doubtnut.com/l/_3YU7ejBaiMlU
https://dl.doubtnut.com/l/_l3Ms3Kfyq7gn
https://dl.doubtnut.com/l/_zr1NvlHIHCph

o Watch Video Solution

59. The equilibrium constant for a reaction is 10. What will
be the value of AG?

R = 8.314JK ‘mol ™!, T = 300K.

o Watch Video Solution

60. State the first law of thermodynamics. Explain its

mathematical notation.

o Watch Video Solution



https://dl.doubtnut.com/l/_zr1NvlHIHCph
https://dl.doubtnut.com/l/_b6vyzilQ9EAK
https://dl.doubtnut.com/l/_8G5gMf4OcRRQ

61. State the second law of thermodynamics in any two

ways.

o Watch Video Solution

62. Explain Gibbs energy, enthalpy, entropy.

o Watch Video Solution

63. Explain the spontaneity of a reaction in terms of
enthalpy change, entropy change and Gibbs energy

change.

o Watch Video Solution



https://dl.doubtnut.com/l/_JBd9oPsMtDam
https://dl.doubtnut.com/l/_mkBnw2sgdLLt
https://dl.doubtnut.com/l/_nMgi4I0qTWC1

Long Answer Questions

1. State and explain the Hess's law of constant heat

summation.

° Watch Video Solution

2. Explain the experiment to determine the internal

energy change of a chemical reaction.

° Watch Video Solution

3. Explain the experiment to determine the enthalpy

change of a chemical reaction.



https://dl.doubtnut.com/l/_Hq8byN2yqhkj
https://dl.doubtnut.com/l/_K5aE70qkTuwy
https://dl.doubtnut.com/l/_y8k2Uvx084xX

o Watch Video Solution

4. Explain the spontaneity of a reaction in terms of
enthalpy change, entropy change and Gibbs energy

change.

o Watch Video Solution

Important Questions

1. Define a system. Give an example.

o Watch Video Solution



https://dl.doubtnut.com/l/_y8k2Uvx084xX
https://dl.doubtnut.com/l/_LMt2Ec18tqGA
https://dl.doubtnut.com/l/_W5mQiUTkFWn3

2. The wall is adiabatic and AU = W,_;. What do you
understand about the heat and work with respect to the

system?

° Watch Video Solution

3. Express the change in internal energy of a system when
iii) w amount of work is done by the system and g amount
of heat is supplied to the system. What type of system

would it be?

° Watch Video Solution



https://dl.doubtnut.com/l/_3x3lIiGHVYCK
https://dl.doubtnut.com/l/_IScNL8xk9Od6

4. In isothermal free expansion of an ideal gas find the

value of g and AU.

o Watch Video Solution

5. In isothermal irreversible change of ideal gas what is

the value of q?

o Watch Video Solution

6. In isothermal reversible change of an ideal gas, what is

the value of q?

o Watch Video Solution



https://dl.doubtnut.com/l/_7HaQEDuVNYNI
https://dl.doubtnut.com/l/_G7cBTCjz4CEG
https://dl.doubtnut.com/l/_39OciDxQ2CH4

7. For an adiabatic change of in an ideal gas what is the

relationship between its AU and W(adiabatic)?

o Watch Video Solution

8. State the first law of thermodynamics. Explain its

mathematical notation.

o Watch Video Solution

9. What are the sign conventions of the work done on the

system and work done by the system?

o Watch Video Solution



https://dl.doubtnut.com/l/_deAu5e8lFYNu
https://dl.doubtnut.com/l/_aGXcW3f6OTfT
https://dl.doubtnut.com/l/_acD7ivzbdrd8

10. No work is done on the system, but heat (q) is taken
out from the system by the surroundings. What type of

wall does the system have?

° Watch Video Solution

11. What are intensive and extensive properties?

° Watch Video Solution

12.1 g of graphite is burnt in a bomb calorimeter in excess
of Oy, at 298 K and 1 atm. Pressure according to the
equations.

Clraphite + 02(9) — C102(9)


https://dl.doubtnut.com/l/_gG0ZcbKTM1DY
https://dl.doubtnut.com/l/_MaS7BP3bVHNr
https://dl.doubtnut.com/l/_HVvZDLcQggJ8

During the reaction the temperature rises from 298 K to
200K. Heat capacity of the bomb calorimeter s
20.7KJK 1. What is the enthalpy change for the above

reaction at 298 K 1 atm?

o Watch Video Solution

13. What is AH for
CHy(g) +205(4) —+ COy(4) + 2H50(I) in terms of

molar enthaples of the respective reaction and products?

o Watch Video Solution

14. Explain the relationship between Gibbs energy change

and equilibrium constant.


https://dl.doubtnut.com/l/_HVvZDLcQggJ8
https://dl.doubtnut.com/l/_EynxYj4sHCKB
https://dl.doubtnut.com/l/_fvQCJU3Oywhq

o Watch Video Solution

15. State the third law of thermodynamics.

o Watch Video Solution

16. What are open, closed and isolated systems ? Give one

example for each.

o Watch Video Solution

17. Define the state function and state variables. Give

examples.

[ o Wiak . \tdaa Al ikt am


https://dl.doubtnut.com/l/_fvQCJU3Oywhq
https://dl.doubtnut.com/l/_E7CLN4niMIzB
https://dl.doubtnut.com/l/_HKwmAMYWU7Fv
https://dl.doubtnut.com/l/_sKdXO9SekGRO
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18."Internal energy is a state function." Explain.

° Watch Video Solution

19. "Work is not a state function." Explain.

° Watch Video Solution

20. Explain the state function 'enthalpy, H'. What is the

relationship between AU and AH?

° Watch Video Solution



https://dl.doubtnut.com/l/_sKdXO9SekGRO
https://dl.doubtnut.com/l/_NuS7zop2v3dP
https://dl.doubtnut.com/l/_8QdMawZ1Zx2d
https://dl.doubtnut.com/l/_pEO0kerSSYyS
https://dl.doubtnut.com/l/_jv1e7w4B13II

21. Explain extensive and intensive properties.

o Watch Video Solution

22. Define heat capacity. What are C,, and C,? Show that

c,—C,=R.

o Watch Video Solution

23. Explain the determination of AU of a reaction

calorimetrically.

o Watch Video Solution



https://dl.doubtnut.com/l/_jv1e7w4B13II
https://dl.doubtnut.com/l/_A7m9FLwTII8b
https://dl.doubtnut.com/l/_OpfwbFp0rTVY

24. Explain the determination of AH of a reaction

calorimetrically:

o Watch Video Solution

25. What is enthalpy of a reaction? Explain the standard

enthalpy of a reaction.

o Watch Video Solution

26. What is the standard enthalpy of formation? Explain it

with example.

o Watch Video Solution



https://dl.doubtnut.com/l/_Pj5nXN97NLDA
https://dl.doubtnut.com/l/_3pq1LW7Pl3pk
https://dl.doubtnut.com/l/_3w3CP5isVb00

27. Define and explain the enthalpy of combustion

(ACH").

o Watch Video Solution

28. Define and explain the bond enthalpy (AbondHe).

o Watch Video Solution

29. What is the bond enthalpy of C-H bond of CH,?

o Watch Video Solution



https://dl.doubtnut.com/l/_Vn1XHn90D4r4
https://dl.doubtnut.com/l/_mkmPFbqQl04B
https://dl.doubtnut.com/l/_wQ1XCjMXTfbr

30. Define ionisation enthalpy and electron affinity.

o Watch Video Solution

31. Explain the spontaneity of a process.

o Watch Video Solution

32. What is entropy? Explain with examples.

o Watch Video Solution



https://dl.doubtnut.com/l/_NunX91UbjRvS
https://dl.doubtnut.com/l/_jvKJIvmF9n5f
https://dl.doubtnut.com/l/_7uRfFnnGOP0e

33. Which formulate in the following are correct?

a)G=H-TS
b) AGy,s = AH,,, — TAS.y

A-lgsurr _AHSYS
) ASsur = —— = —5

( B AHSYS)
d)AStotal - A‘S’sys +
T

e) AStotaul — TASsys - AHsys

o Watch Video Solution

34. State the third law of thermodynamics.

o Watch Video Solution

35. Explain the mole concept.


https://dl.doubtnut.com/l/_nuJoF4WjWRaq
https://dl.doubtnut.com/l/_EqMYM2Jfs3qO
https://dl.doubtnut.com/l/_zCk6PVUWKBTW

o Watch Video Solution

36. Explain spontaneity of a process in terms of Gibbs

energy.

o Watch Video Solution

37. The reaction of cyanamide (s), with dioxygen was
carried out in a bomb calorimeter and AU was found to
be —742.7 kJ mol ! at 298 K. Calculate the enthalpy
change for the reaction at 298 K.

3
NHzc'N(g) + 502(9) — Ng(g) + COg(g) + H50,;

o Watch Video Solution



https://dl.doubtnut.com/l/_zCk6PVUWKBTW
https://dl.doubtnut.com/l/_TN5cFpAUz17U
https://dl.doubtnut.com/l/_LeLd1bTtlXcA

38. For an isolated system , AU = 0 what will be AS?

o Watch Video Solution

39. The equilibrium constant for a reaction is 10. What will
be the value of AG?

R = 8.314JK ‘mol ™!, T = 300K.

o Watch Video Solution

40. State the second law of thermodynamics in any two

ways.

o Watch Video Solution



https://dl.doubtnut.com/l/_tU2Tk4Q7zOoJ
https://dl.doubtnut.com/l/_YXF7v8ssEAAw
https://dl.doubtnut.com/l/_jXHMJcrMXPZn

41. Explain Gibbs energy, enthalpy, entropy.

o Watch Video Solution



https://dl.doubtnut.com/l/_8szkFRZjelv3

